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1Southeast Asia’s transformation of cassava from 
a humble root crop from the Americas into a 
prized industrial input has an almost fairy tale 
quality.
 
Until just a few decades ago, the crop was 
considered a secondary staple, playing a minor 
role in the region’s rice-centered food system. But 
since the 1970s, cassava production has 
expanded by several orders of magnitude first in 
Thailand, then Vietnam and Cambodia, to meet 
rapidly rising demand from the livestock feed, 
starch, and biofuel markets. 
In fact, market demand for cassava is so strong 
that remote ethnic minorities, who traditionally 
engaged only in subsistence farming, now also 
grow cassava as a cash crop. This has made 
cassava one of the region’s most dynamic 
agricultural sectors, helping to drive industrial 
development while delivering higher incomes to 
smallholder farmers.
It’s hard to exaggerate the importance and 
urgency of achieving such improvements in 
Vietnam and the region. Already, an estimated 
8 million rural households – about 40 million 
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2people – across Southeast Asia depend on the 
annual production of about 75 million tons of 
cassava grown on four million hectares. 
The cassava trade is expanding quickly, 
particularly in response to burgeoning exports of 
dried cassava chips and starch to China, where 
demand is expected to double in the next  
5-10 years. Vietnam alone already earns revenues 
of about US$1 billion by exporting cassava 
products, mostly to China. 
Yet, a fairy tale ending to the story has proved 
elusive. Farmers are often at the mercy of volatile 
market forces. Continuous cassava 
monocropping can lead to soil erosion and 
fertility decline in the environmentally fragile 
uplands – a serious concern for policy makers 
across the Greater Mekong Subregion.
But a recent project led by two CGIAR centers, 
with support from the International Fund for 
Agricultural Development (IFAD), demonstrated 
clearly that it is possible to place the region’s 
cassava value chains on a more equitable and 
environmentally sustainable footing.
Working like a charm
Pedersen was referring to the Program for Linking 
Livelihoods of Poor Smallholder Farmers to 
Emerging Environmentally Progressive Agro-
Industrial Markets, carried out by the International 
Center for Tropical Agriculture (CIAT) and the 
International Potato Center (CIP) together with 
national research partners. Their shared aim was 
to improve the livelihoods of upland smallholders 
– particularly marginalized ethnic minorities – by 
integrating crop and livestock systems and linking 
them with agro-industrial processing.
“In 25 years at IFAD, I haven’t seen a 
better example of a regional research 
grant having such a positive effect on 
our large-scale loan projects,” said 
Henning Pedersen, IFAD country 
manager for Vietnam. “What’s really 
impressive is the way cassava 
research and technology 
development have fed into market 
expansion and diversification; this 
has huge potential for wider 
application in Vietnam and other 
countries.”
The project worked in focus communes - village 
clusters - of two IFAD investment project areas in 
Vietnam and one each in Cambodia and Laos to 
drive technology development, conducting 
research trials, providing training, and organizing 
field days with hundreds of extension specialists 
and farmers over four years.
The project engaged with farmers, processors, 
researchers, development leaders, policy makers, 
and investors through “learning alliance” 
meetings and study tours to scale out successful 
technologies and practices. These gatherings, 
together with extension materials developed in 
local languages, translated research results into 
development impact on a significant scale. 
While the approach showed great potential in all 
three countries, volatile market links in Cambodia, 
and limited institutional support in Laos, 
constrained impact. “But in Vietnam,” said project 
coordinator Keith Fahrney, “the combination of 
3local, participatory research plus widespread 
knowledge sharing worked like a charm.”
Snow white starch
Cassava has multiple uses and markets in 
Southeast Asia, ranging from on-farm 
consumption as food or livestock feed to local 
wet or dry starch processing enterprises and 
large-scale commercial operations. In Vietnam, 
the cassava boom largely depended on local 
processing of cassava into wet and dry starch, 
which is then transformed into higher value food 
and industrial products – from noodles, glucose, 
and maltose to textiles, pharmaceuticals, 
cardboard, and glue. 
For several decades, wet starch extraction and 
transformation has been the business of a 
cassava trading cluster that operates at full tilt in 
Hoai Duc District on the outskirts of Hanoi. The 
district’s many small-scale and medium-sized 
processors obtain fresh roots of cassava and 
canna, another root crop of the Americas, from 
mountainous regions of northern Vietnam up to 
250 kilometers away. While small-scale operators 
handle 1-10 tons of roots daily, medium-sized 
processors can go through 10-100 tons.
In 2008, Bui The Hung, a wet starch trader in 
Hoai Duc District, decided to establish a small-
scale cassava processing enterprise with his 
extended family about 200 kilometers away in 
northern Bac Kan province. Hoai Duc is 
threatened by rapid urban expansion, with 
growing concerns over environmental pollution 
caused by cassava processing waste.
Hung’s decision gave the program just the 
opportunity it needed to develop and test an 
integrated approach that keeps the benefits of 
cassava production and processing in rural 
communities. 
Miracle varieties plus management 
magic
First, the project focused on achieving sustainable 
intensification of cassava and canna productivity. 
In collaboration with farmers and researchers 
from the Root Crops Research and Development 
Center (RCRDC) of the Vietnamese Academy of 
Agricultural Sciences (VAAS), project staff set up 
on-farm research trials in focus communes in Bac 
Kan and Quang Binh provinces. New crop 
varieties were tested along with improved 
production, soil erosion control practices - 
specifically better use of fertilizer - intercropping 
with maize or legumes and planting of forage 
grass strips. 
The new cassava varieties came from CIAT’s 
collaborative breeding efforts in Thailand and 
other countries. Several improved varieties 
resulting from that work are already grown on 
about 80% of the Greater Mekong Sub-region’s 
total cassava area, where they have doubled 
average crop yields.
By taking up two new varieties evaluated by the 
RCRDC (KM 21-12 and Rayong 9), farmers in the 
Bac Kan pilot commune raised yields by about 
half, on top of the high yields already achieved 
with an improved variety (KM 94) adopted 
previously. Farmers supplying a large-scale dry 
4starch factory in Quang Binh Province opted for 
KM 21-12 and KM 140, which gave results similar 
to those in Bac Kan.
Intercropping and forage grass strips reduced soil 
erosion by 30-70%, in comparison with farmers’ 
standard practice of cassava monocropping on 
sloping lands, and helped to cover the soil 
quickly, protecting it from raindrop impact and 
erosion, as well as reducing weed problems 
during the first few months before the cassava 
canopy closed. 
Although planting contours of grass strips 
decreased the land area planted to cassava by 
about 10%, farmers who needed more high-
quality grasses to feed cattle and buffalos were 
happy to adopt this soil conservation practice as a 
“whole farm solution”. Intercropping with peanuts 
further boosted incomes by around 20% and 
black beans by 50%.
The small-scale cassava wet starch processor in 
Bac Kan, Bui The Hung, was pleased with the 
new varieties because they gave better root yields 
and had a higher starch concentration. With the 
new varieties, the amount of starch per hectare 
was 20-62% higher than from the old improved 
variety. Hung was so impressed with the boosted 
starch yields - which cut his transport and 
processing costs – he used his own money to buy 
more cassava planting stakes for local farmers to 
grow. 
Recognizing the potential for farmers to boost 
their income by growing the improved varieties, 
the IFAD investment project in Bac Kan, the 
Pro-Poor Partnerships for Agroforestry 
Development, invested funds to scale-out 150 ha 
of improved cassava varieties to more than 100 
farming households in their targeted communes. 
Shortages of cassava roots are now a thing of the 
past. Before the introduction of the higher 
yielding varieties, cassava roots were sourced 
from as far as 80 km from the factory. Now, half 
of the roots are sourced within the processing 
commune, with the other half supplied by nearby 
5communes 10-40 km away, further cutting 
transport costs, and ramping up profits. 
From waste to wealth
How much farmers benefit from increased 
cassava trade depends a lot on two things: how 
well they are linked to markets and how well they 
manage their crop-livestock system. In Vietnam’s 
Bac Kan and Quang Binh provinces, the Program 
demonstrated extraordinary possibilities on both 
fronts.
The magic potion, as it were, came from an 
unlikely source – the pulp residues of cassava 
starch processing. In the Bac Kan commune 
these were previously dumped untreated into a 
nearby river.
But then, Vietnamese researchers determined 
that, since the residues still contain significant 
amounts of starch, they can be used in silage for 
livestock feed. Pig feeding trials showed that 
animals can be profitably fed a diet of 50-75% 
cassava starch residues preserved by anaerobic 
fermentation, with cassava leaves and residues 
from other crops like maize, groundnut, and 
sweet potato. 
At the focus sites in Bac Kan and Quang Binh 
provinces, after learning, through farmer field 
schools and other means, to use starch residues 
for livestock feeding, large numbers of farmers 
and processors  in both of these provinces are 
able to benefit from this practice. 
About 25% of Hung’s total income from the 
factory now comes from selling residue wastes, 
with the processing plant generating about 300 
tons of fiber residues from 1,000 tons of fresh 
roots every year. After dropping off their fresh 
cassava roots at the factory, more than 30% of 
farmers then buy the residues to feed their 
livestock. 
Research revealed that the average pig 
fattening time could be reduced from its 
current six-to-eight months in traditional 
feeding systems, to around three months with 
nutritionally balanced residue-based feeds, 
boosting production efficiency, labor 
productivity and potential annual sales. 
Weight gain doubled or tripled compared with 
pigs fed on a traditional diet – similar to growth 
rates from large-scale commercial operations. 
The residue-based feeds were cheaper than 
commercial feeds, making smallholder producers 
more competitive.
More intensive livestock production has created 
other benefits as well. Households rearing pigs 
are using the extra manure to fertilize vegetables 
and lowland rice, and have been trained to 
construct biogas digesters as a new energy 
source. Women welcome the new pig feed which 
does not need cooking, removing the burden of 
collecting firewood and hauling water. 
The IFAD investment project in Bac Kan scaled-
up improved feeding technologies from pilot sites 
to the wider target area. Field visits were 
organized and farmer-to-farmer training courses 
were held in communes throughout the project’s 
target area to boost awareness of the benefits 
among communities.  Over 600 farmers, most of 
them women from ethnic minorities, were trained 
in increasing their pig production by using the 
crop and processing residues.
The potential for further scaling-up improved 
livestock feeding with cassava residues is 
6huge. For example, in Quang Binh, the project 
trained small-scale livestock producers and 
factory agents from a waste management 
company with an existing network of 30 large-
scale starch factories across Vietnam in improved 
feeding practices. 
On-farm feeding trials demonstrated the benefits 
of residue-based feed systems to farmers living 
nearby one of the factories, increasing the 
demand for residues and boosting the waste 
management company’s profits.  Developing a 
similar program, training the waste company’s 
network of extension agents posted at each of the 
30 starch factories, could improve the livelihoods 
of thousands of livestock-raising households.
Commercial wizards
While the program has come to a close, enduring 
benefits for hundreds of rural families remain, 
together with a long list of options for widening 
the development impact.
In Vietnam, CIAT experts estimate that several 
small-scale starch plants could be set up in each 
of the country’s ten northern provinces, 
decentralizing processing opportunities further 
into the countryside. Ten processing units would 
have a combined capacity to handle 10,000 tons 
of roots every year, produced by some 2,200 
farmers, and yielding 4,000 tons of wet starch. 
There is also potential for establishing integrated 
cassava production and starch processing in 
Vietnam and Myanmar. One such tempting 
prospect is for multinational buyers to source 
“fair-trade” starch from upland ethnic groups 
across Southeast Asia under guaranteed 
conditions of environmental sustainability and 
social equity.
Beyond the realm of cassava starch, other market 
opportunities await the appearance of commercial 
wizards like Bui The Hung. Massively scaling-up 
the use of cassava processing residues for 
livestock feeding is one obvious possibility. Others 
include the use of cassava leaves to produce silk 
and processing of cassava roots for biofuels. 
Since cassava is now rarely used for human 
consumption in this region, the biofuel option 
represents little threat to food security and, on the 
contrary, could generate new benefits for poor 
rural communities. 
And why limit the gains to Southeast Asia? The 
cassava sectors of Latin America and sub-
Saharan Africa have much to learn from the 
region’s amazing experience, possibly leading to 
global benefits of legendary proportions.
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